Axonal regeneration is compromised in NFH-LacZ transgenic mice but not in NFH-GFP mice.
To investigate neurofilament (NF) dynamics during the cytoskeleton reorganization in regenerating axons, and their electrophysiological and histological consequences, we used two transgenic lines of mice: neurofilament high (NFH)-LacZ and NFH-green fluorescent protein (GFP). In NFH-LacZ mice, NFs are retained in cell bodies and deficient in axons (Eyer and Peterson, 1994), while in NFH-GFP mice the fluorescent fusion protein is normally transported along axons (Letournel et al., 2006). Following a crush of the sciatic nerve, conduction recovery in NFH-GFP mice is similar to wild-type (wt) mice, but it is reduced in NFH-LacZ mice. Moreover, changes of axonal calibres following regeneration are similar between NFH-GFP and wt mice, but they are systematically reduced in NFH-LacZ mice. Finally, the axonal transport of NFH-GFP fusion protein and NFs is re-initiated after the crush as evidenced by the fluorescent and immunolabelling of axons distal from the crushed point, but NFs and the fusion protein are not transported along axons during regeneration in NFH-LacZ mice. Together, these results argue that the absence of axonal NFs in NFH-LacZ mice compromises the axonal regeneration, and that the NFH-GFP reporter fusion protein represents an efficient model to evaluate the NF dynamics during axonal regeneration.